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A Comprehensive Treatise on Inorganic and Theoretical Chemistry. 
Vol. I. By J .  W. Mellor. New York and London: 
Longmans, Green and Go., 1922. Price: $20.00 Per vo1.-In the preface the 
author says: “With due regard to the law humanum errare est, this work aims 
at, giving a complete description of all the compounds known in Inorganic Chem- 
istry, and, where possible, these are discussed in the light of the so-called Physical 
Chemistry. The separation of Organic from Inorganic Chemistry is nothing 
more than a conventional convenience; it is probable that the sharper the line 
of demarcation, the greater the loss which each of these divisions of chemistry 
will suffer. In  the analysis of inorganic compounds, for example, some extra- 
ordinarily sensitive tests are available, and some extraordinarily clean sepa- 
rations can be effected by utilizing the properties of certain organic compounds 
of the metals.” 

“Much of the material of this work was compiled in card-index form 
long before my Modern Inorganic Chemistry appeared; and that work was really 
an abridgment of this one. The references which were not included in the scheme 
of that work will be found here. I t  was not originally intended to make the larger 
work assume the exhaustive character which this book has now acquired. Rightly 
or wrongly, I came to the conclusion that it is a mistake to load up a student with 
facts as if he were going to be a specialist in all branches of inorganic chemistry. 
In addition to the general principles, the salient features of certain type-com- 
pounds should be taught, and anything further should be left for works of refer- 
ence, where full information may be obtained-to be absorbed or forgotten as may 
be expedient. Consequently, in the ideal case, a work of reference should not 
only give the authorities for statements of fact, but it should also indicate what 
knowledge has been gleaned on the particular subject in question. To do this 
in a practicable manner, attention must be directed to the original publications 
on the subject. This naturally makes the work of compilation extremely la- 
borious; in some cases, indeed, it happens that scores of independent references 
are involved in the statement of one particular fact.” 

“I think it was P. J. Macquer who apologized for the alphabetic form 
of the subject-matter of his Dictionnuire de chymie (Paris, 1766), by stating that 
chemistry was little more than a collection of facts scarcely entitled to the name 
of science, or capable either of synthetic or analytic explanation; .and hence he 
concluded that the dictionary form was the best mode of arranging the facts. 
The dictionary thus belongs to a primitive stage in the development of a science 
in that it is but a collection of facts to be employed in building up the science. 

“We now flatter ourselves that the periodic law has given inorganic 
chemistry a scheme of classification which enables the facts to be arranged and 
grouped in a scientific manner. The appearance of order imparted by that 
guide is superficial and illusory. Allowing for certain lacunae in the knowledge 
of the scarcer elements prior to  the appearance of that law, the arrangements 
employed by the earlier chemists are just as satisfactory, and in some cases, in- 
deed, more satisfactory than those based on the periodic law. 
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“The arrangement of the subject-matter of inorganic chemistry according 
to  the periodic scheme is justified solely by expediency and convention. I t  has 
a tendency to make teachers over-emphasize unimportant and remote analogies, 
and to under-estimate important and crucial differences. I imagine that when 
we have found a truer basis of classification, such differences as are displayed 
between, say, ferrosum and ferricum compounds will be exhibited as if two dif- 
ferent elements are involved, and that iron alone appears as the stable form when 
separated from these compounds. Similar remarks apply to other multi-valent 
elements. The difference between the higher and lower valent forms of an ele- 
ment with a given acid are often greater than between the compounds of two 
totally different elements with the same acid. 

“The first volume of this work is mainly introductory, and in it the atom 
is considered to be the chemist’s unit, or the unit of chemical exchange. The 
newer work on the structure of atoms, and the so-called elements with variable 
atomic weights will be introduced in the third volume, as a sequel to the radio- 
active elements. The collection in the first volume of most of the generaliza- 
tions required for application to special cases in subsequent volumes has simpli- 
fied many explanations. This applies, for example, to  thermal diagrams, equi- 
librium diagrams for ternary systems, etc. The general historical sketches in 
this volume facilitate the reviews of the histories of the elements and their com- 
pounds which appear in subsequent volumes. 

“Hydrogen and oxygen, and the compounds of these two elements, have 
been worked in with the introductory volume. The second volume includes 
the halogens and the alkali metals. The ammonium compounds are included 
with the compounds of the alkalies. The other elements will appear mainly in 
the order of the periodic law. The metal hydrides, oxides, halides, sulphides, 
sulphates, carbonates, nitrates and phosphates are included with the metals; 
the other compounds are described with the acids, or the acidic elements. With 
the complex salts and intermetallic compounds of an element are included analo- 
gous compounds of ammonium, hydrazine, and hydroxylamine, as well as of all 
those elements which have been previously discussed. It should therefore be 
possible to locate a desired compound from an inspection of the backs of the 
volumes, which are lettered to show what elements are discussed inside. The 
indexes and cross-references are also available.” 

The chapters are entitled : the evolution and methodology of chemistry; 
combination by weight, hydrogen and the composition of water; the physical 
properties of gases; combination by volume; the classification of the elements; 
hydrogen; oxygen; water; solutions; crystals and crystallization; thermody- 
namics and thermochemistry; the kinetic theory of atoms and molecules; ozone 
and hydrogen peroxide; electrolysis and the ionic hypothesis; electrical energy. 

It seems 
scarcely possible that the author can carry out his programme single-handed; 
but everybody will wish him success in his self-appointed task. One does not 
know which to admire most, the knowledge which makes such a work possible, 
the skill in presentation, or the courage and persistence which carries the author 
through the awful drudgery involved in getting such a mass of facts into final 
form. 

In  the first chapter on the evolution and methodology of chemistry, 

This is a tremendous undertaking and a very successful start. 
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it is interesting to  note, p. 9, that “about 150 A. D., the Egyptian astronomer 
Claudius Ptolemy measured the angles of incidence and refraction of a beam of 
light passing from air into water, but more than fourteen hundred years elapsed 
before W. Snell (1621) detected the law of refraction hidden in Ptolemy’s data.” 

The reviewer was much interested in the remarks on inductive and de- 
ductive reasoning. Sir William Hamilton was quite frank when he said, p. 9, 
that “in physical science the discovery of new facts is open to every blockhead 
with patience, manual dexterity, and acute senses; it is less effectively promoted 
by genius than by co-operation, and more frequently the result of accident 
than of design.” It would be well if people were to take to heart Newton’s 
statement, p. 18, that “no great discovery was ever made without a bold guess” 
and the similar one by Whewell, p. 172, that “advances in knowledge are not 
commonly made without the previous exercise of some boldness and license in 
guessing.” 

The admiration for exact measurements as such is nowadays so great 
that probably relatively few people will agree with the first paragraph on p. 10. 
“I t  cannot be doubted that science in its higher work, requires a supple and well- 
developed imagination which T. Gomperz says is the instrument of genius, no 
less for scientific discovery than for artistic creation. The secret charm of scien- 
tific discovery is not in the facts per se, but rather in the extrication of natural 
relations among the facts one with another. Particular groups of facts must be 
unified or generalized into a system-the so-called law. Science begins with 
facts and ends with laws. Law is the essence of facts. As pointed out elsewhere, 
Newton’s celebrated law epitomizes in one simple statement how bodies have al- 
ways been observed to fall in the past. Immortal Newton did ndt discover the 
cause or the why of the falling of the apple, but he did show that it was due to  
the operation of the same forces which hold the earth, the plants, and their 
satellites in their appropriate orbits. Newton’s simple and comprehensive law 
epitomizes in one single principle the many and varied phenomena associated 
with falling bodies, planetary motions, etc., and generally, the scientific generali- 
zation explains the operations of nature by showing the elements of sameness 
in what a t  first sight appears to be a confused jumble of phenomena. Generaliza- 
tion is the golden thread which binds many facts into one simple description. 
That peculiar type of genius, that rare quality of mind required for the work 
of generalization, is found only in a Newton or a Darwin. Plato said that if 
ever he found a man who could detect the one in many he would follow him as 
a god.” 

For those who want numerical data, such a chapter as the one on the 
physical properties of gases, pp. 147-170, will be enthralling. For those who 
want a theoretical problem, one can recommend a critical study of Callendar’s 
theory of osmosis, p. 559, or of the effect of heat of dilution on osmotic pressure, 
p. 547. Those interested in catalysis will find distraction if they read the para- 
graphs in regard to the effect of oxides of the metals on ozone, hydrogen peroxide, 
chlorate, etc., pp. 350, 359, 887, 901, 937, 942 and elsewhere. The magnetic 
behavior of colloidal iron salts, p. 648, is also well worth studying. 

The author is not very enthusiastic over the present status of the electro- 
lytic dissociation theory, pp. 994, 999, 1006. “The present position of the 
theory of ionization discussed at the Faraday Society (1919) made it very clear 
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that in spite of twenty years’ labor, there is something fundamentally wrong 
in the application of the mass law to ionization excepting in the case of weak 
electrolytes and of very dilute solutions of the stronger electrolytes. The general 
conclusion to be drawn from the work is that electrical conductivity is not an 
accurate measure of ionic concentration. . . . . . . .Stieglitz finds that  the solubility 
product must be treated as an approximate, empirical principle without a theo- 
retical foundation. . . . . . . .F. P. Worley has emphasized that instead of the rate 
of hydrolysis of ethereal salts and cane sugar being proportional to the concen- 
tration of hydrogen ions the two properties are altered in different directions 
by changes of concentration. . . . . . . .Consequently, the catalytic activity of 
the acids is not proportional to the concentration of the hydrogen ions; and, 
adds F. P. Worley, if hydrogen ions and un-ionized molecules are both active 
chemically,. . . . . . . .in time, the extreme supporters of the ionic hypothesis 
may admit that both ions and un-ionized molecules may be concerned in electro- 
lytic conductivity !” 

When discussing 
Hittorf’s migration experiments on silver nitrate between silver electrodes, 
p. 985, he says, p. 990, that “W. Hittorf’s results can be deduced from the as- 
sumption that both the solvent and the solute conduct the current, for if, say, 
silver nitrate conducts the whole c u r r h ,  free acid appears only a t  the anode; 
if the water conducts the whole current free acid appears only dt the cathode; 
and if both salt and solvent conduct the current, free acid appears at both elec- 
trodes, and the current can be portioned between the solvent and solute so as  
to  make the observed facts fit the hypothesis. Hence, W. Hittorf’s migration 
data do not prove that ions travel a t  unequal rates, for the observed facts can 
be explained by at least two plausible hypotheses.” 

The weak point about this argument is that, under the conditions of the 
experiment, free acid does not appear a t  either electrode. 

The reviewer was sorry to see the old fallacy about the commercial im- 
portance of the oxygen or hydrogen standard of the atomic weights, p. 201. 
“This question of a standard is not of mere academic interest, because in buying 
and selling ores on the percentage amount of contained metal, a difference in the 
atomic weight selected may involve appreciable differences in the estimated value 
of the ore. For instance if oxygen be taken as 16, the corresponding atomic weight 
of antimony is 119.9 and of uranium 239 61; if hydrogen be taken as unity, 
these values become, respectively, 118 9 and 237.65-differences of one and two 
units.” If one took oxygen as 100, the atomic weight of antimony would become 
about 750; but that would not change the price of antimony ore nor do we ana- 
lyze ores as a means of determining atomic weights. 

It would be untrue to say that there are no misprints; but the number is 
surprisingly small considering the kind of book. 

In one point, the author seems to have slipped up. 

Wilder D. Bancroft 

Some Physico-Chemical Themes. B y  Alfred W.  Stewart. 22 X I5 
cm; pp .  x i i  + 419. New York and London: Longmans, Green and Co., 1922. 
Price: $7,oo.-In the introduction the author says: “The present volume is 
not intended to  survey the whole field of physical chemistry, nor does it even 
profess to describe all the more interesting parts of the subject: for any attempt 
to carry out either of these plans would have expanded the book far beyond 
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the limits which seem desirable. The intention has been rather to select for 
treatment several interesting branches of physical chemistry and to throw some 
light upon their general outlines, in the hope that the descriptions given may 
arouse the interest of the reader sufficiently to  make him consult the original 
literature or to  look up other books in search of further information.” 

The final paragraph in the introduction, p. 6, is also of distinct interest. 
“In concluding thi.; introduction, it may.be well to mention a point which has 
been kept in view during the writing of the book. A volume of this kind is in- 
tended to encourage the reader to  do two things: (1) acquire a knowledge of 
facts and (2)  form his own opinions on the subjects treated, apart from the hy- 
potheses suggested by other people. For this reason wherever it has been possible, 
the facts have been kept entirely separate from any theories on the subjects. 
It cannot be too often impressed upon a student that it is only by forming his 
own individual views upon chemical problems that he can become really a master 
of the subject. By this it is meant that he should be intellectually satisfied 
that a theory is firmly based before he accepts it; he should not encourage 
himself to take refuge behind the fact that “so-and-so says it is true.” It is 
not necessary to evolve new theories of one’s own, but it is equally unnecessary 
-and much more undesirable-to accept blindly anything which happens to  
find its way into print on one side or other of a controversy.” 

The subjects treated are: residual affinity and some physical properties; 
double salts; the problem of the oceanic salt deposits; complex salts and complex 
ions; the pseudo-acids; the theory of indicators; non-aqueous ionizing media; 
colloids; the Brownian movement; Perrin’s researches on the distribution of 
particles in emulsions ; Avogadro’s constant and some molecular dimensions ; 
adsorption; some hypotheses of the colloidal state; catalysis; the spectra of 
the elements; chemical affinity; the developments of the Periodic Law; the 
atoms and the periodic system; some views of atomic structure. 

There will 
of course be points which do not appeal to  one man so much as to another. 
The author recognizes that himself, p. vi, and suggests that, in case a critical 
reader laments the omission of topics in which he himself is keenly interested, 
he should repair the error by writing a book on these subjects himself. Fortu- 
nately the criticisms that the reviewer wishes to make are so limited in range 
and number that they would not fill a pamphlet, to  say nothing of a book. 

On pp. 118, 126, and elsewhere, the author says that the facts destroy 
completely Ostwald’s explanation of the action of indicators. It is absolutely 
true that Ostwald’s explanation of the color change with phenolphthalein, etc., 
was wrong; but the author does not give Ostwald the credit, to which he is 
entitled, for putting the theory of indicators on a scientific basis. It is compara- 
tively unimportant whether the color change is due to the forcing back of the 
dissociation, or to some rearrangement which is connected with and follows 
from the change of dissociation. Ostwald adopted the simplest hypothesis 
and the phenomena proved to  be more complex than he had assumed. It is 
desirable to know to what the color changes are due; but it seems to the reviewer 
that the really essential part of the theory of indicators was worked out by 
Ostwald and not by the organic chemists. Incidentally it is interesting to note 
that the author’s knowledge of organic chemistry is apparently not sufficient 

The book covers a wide field and is extremely well written. 
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to keep him from following Ostwald into the error, p. 125, of classifying methyl 
orange as a strongly acidic instead of as a weakly basic indicator. 

The reviewer, of course, turned a t  once to the chapter on colloids. He 
was a little grieved to find the author, p. 164, admitting that freezing-point 
measurements prove that the molecular weight of albumin is probably a t  least 
14000. This is the more remarkable because, in the very next sentence, the 
author says that “these measurements depend upon the assumption that we are 
dealing with a true solution.” On p. 170 the author is apparently worried by the 
fact that a suspension of petroleum in water acquires a negative charge although 
the petroleum has no positive or negative radicals in its structure. The expla- 
nation is that the drops of petroleum adsorb hydroxyl ions from the water. 

On p. 177 the author points out that “Svedberg, by direct observation, 
found that, in the case of a silver sol to which aluminum sulphate was added, 
there was no change in the amplitude of the vibration of the particles on the ad- 
dition of the electrolyte; but that, as the particles coalesced, the amplitude of 
vibration diminished with each increase in size of the aggregates. This proves 
that the change in the velocity of the particles is the result and not the cause of 
the coagulation.” On p. 188, however, 
we read that “Svedberg believes that the Brownian movement is independent 
of electrical charges; but the evidence of the effect of electrolytes is so extensive 
that it can hardly be brushed aside merely on this account.” There is no con- 
tradiction between Svedberg’s conclusions and the experimental results of any- 
body else. Svedberg showed that the addition of electrolytes did not affect 
the Brownian movement directly. In so far as the ekctrolyte causes agglomera- 
tion of the particles, it cuts down the Brownian movement indirectly. The other 
people assumed that the change in the Brownian movement preceded the agglom- 
eration; but there was nothing in their experiments to prove it. 

The author has said in the preface that he has made no attempt to include 
the work published in last month’s journals, which is quite as i t  should be. In 
a book intended to stimulate research and to prevent people from taking state- 
ments on authority, it would have been well to have commented critically upon 
Perrin’s work on the distribution of mastic particles in suspensions, p. 207. 
Extrapolating roughly from Perrin’s data, we find that in a vertical distance of 
less than 0 . 1  mm., the concentration should drop from 1880 to one. A bottle 
of a colloidal gold solution, approximately uniform in color, should therefore 
represent a state very far from equilibrium, which is not what experiment seems 
to show us. Critical comment would have been more desirable in view of the 
fact that Burton seems to have shown what is wrong with Perrin’s theory. 

It is apparently impossible t o  get anybody to appreciate that the Gibbs 
theory for change of concentration in the surface film, p. 243, holds for true 
solutions, p. 243, and can only be applied with great caution to colloidal solu- 
tions. On p. 256 the author concludes that a catalyst cannot affect the final 
state of equilibrium of the system into which it  is introduced unless the laws 
of thermodynamics are to be rejected. The author has overlooked the fact 
that  the laws of thermodynamics do not apply to systems in which there are what 
we call passive resistances to  change. I t  is in these systems that the catalyst 
changes the apparent equilitlrium. As an organic chemist, the author must know 
that we cannot treat organic chemistry under the phase rule as a system of car- 

This is perfectly satisfactory in itself. 

, 



New Books 597 

bon, hydrogen, and oxygen, which it is theoretically This does not cause 
anybody to weep over the laws of thermodynamics. Why not use common- 
sense in other cases? 

Weiser’s 
work on the green and blue copper flames would ha<, interested the reader. 
The work on triboluminescence and crystalloluminescence might well have been 
included somewhere. 

The presentation of the situation in regard to Newlands, Mendeleeff, 
and Lothar Meyer, is admirable and the reviewer was much interested in the 
author’s views in regard to the position of the elements of the rare earths in the 
periodic table, p. 356. 

While the reviewer has pointed out what seem to him shortcomings in 
the text, and while it is probably inevitable that each reader will be impressed 
most by the parts about which he knows least, the reviewer wishes to repeat 
what he has said, so far as  he can remember, about every book by the author, 
that it  is an admirable type of book and that the presentation is as good as can 
be expected of anybady. Any man who tries to cover a wide field is bound to make 
minor slips; but these are of no real importance. We do want broad, inspiring 
books and the author has a real talent for that sort of thing. 

The section on flame spectra, p. 276, is years behind the times. 

Wilder D .  Bancroft 

Colloid Chemistry of the Proteins. Part I. B y  Wovgang Paul i .  Trans- 
lated by P .  C. L. Thorne. Philadelphia: P.  Blakis- 
ton’s Son and Co., 1922. Price: $2,-7j.-The chapters are entitled: colloid 
chemistry and the general chemistry of the proteins; conditions of stability 
in protein solutions; the electric charge of natural soluble albumin; properties 
of proteins in iso-electric reaction; salts of albumin and acids; salts of albumins 
and bases; alterations in state of the alkali proteins with lapse of time; salts 
of the globulins and migration velocity of the protein ions. 

On p. 4 he says 
that “Wolfgang Ostwald is the author of the very suitable terms dispersion 
mrdiziin (continuous phase) and disperse phase for the component parts of a col- 
loidal system.” That is an explicit recognition that a colloidal solution is a two- 
phase system and yet he says, on p. 5,  that “solutions of colloidal character are 
obtained when substances of very high molecular weight are dissolved in water. 
The tendency of the large molecules to associate and polymerise can still further 
increase the,colloidal properties of these solutions. Albumin, starch, glycogen, 
etc., are included in this group of substances, whose main characteristic is that 
they occur exclusively in the colloidal condition.” 

While it is very possible 
that albumin polymerizes, the reviewer knows of no proof of this. I t  is this vague- 
ness and inaccuracy as to premises that plays havoc with so much of the work in 
biological chemistry, because it is hopeless to build upon shifting sands. It 
is rather sad to read, p. 16, that peptization really depends on the Formation of 
complex salts. 

Pauli says, p. 11, that “addition of water occurs on the particles of many 
colloids and is described as hydration in the wider sense, and as imbibition when 
the adding of water occurs together with penetration of water into a large aggre- 

21 X 1.5 cm.: p p .  x i  + 120. 

It is not clear what Pauli means by a colloidal solution. 

If a substance dissolves, it  is not colloidal. 
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gate. 
great 
tides 

The indications of hydration of a disperse phase are a proportionally 
viscosity of the solution, the decreased activity of the movement of the par- 
as displayed in diffusion or in an electric field, and an alteration in volume 

or density in the direction of compression of the medium. . . . . . . .We shall see 
that hydration of partides of albumin solutions has been demonstrated, and, 
consequently, dissolved proteins are classed among hydrated (solvated) colloids.” 

On p. 16 we read: “Some proteins are hydrophobe, some have hydrated 
particles; and the conditions under which they are stable are different in the two 
cases. Proteins of the first group exhibit Hardy’s law of instability a t  the neutral 
point when treated with electrolytes. To this group belong heat-coagulated 
albumin, casein, salt-free globulin, acid albumin, etc. On the other hand, glutin, 
natural albumin, and the other proteins of the second group are stable in solution, 
even when the particle‘s are not electrically charged. The electric charge is, 
however, quite an important factor in the stability of the lyophile or hydrated 
proteins, for it is an accepted fact that only neutral particles are precipitated from 
solution by electrolytes. Accordingly, all means of displacing albumins from 
solution will show an optimum a t  the point of electric neutrality, a condition 
which will be dealt with in detail later on. Generally, the difference between 
lyophobe and lyophile albumins lies in the fact that in the first case mere discharge 
of the particles ( e .  g., by an electric field) leads to precipitation, while in the second 
case discharge must be combined with effects which lead to an alteration in the 
relation of the particles to the solvent, so that their lyophile character is reduced 
or lost altogether. Saturation of the solution with certain alkali salts, the 
addition of alcohol or phenols, etc., bring about the latter conditions.” 

Of course Pauli believes firmly that albumin and other proteins form defi- 
nite compounds with acids and bases, p. 55. “The plain fact that proteins 
combine both with acids and bases has been known for a long time. On the 
other hand, quantitative measurements of the extent of combination awaited 
the clear conception of the terms acid and base which only physcial chemistry 
could furnish. The results of the application of titrimetric methods to the de- 
termination of the capacity of proteins for combination with acids and bases 
(Spiro and Pemsel) were ohly made clear by the progressive rinderstanding of 
the function of indicators (W. Ostwald, H. Fiiedenthal, E. Salm and others). 
Certain proteins, such as casein, have been shown to form approximately neutral 
salts when titrated with strong alkalis, using phenolphthalein as indicator, the 
point of colour change in this instance being near the true point of neutrality 
in the p hysico-chemical sense (Laqueur and Sackur). Many other indicators, 
such a$ phloroglucin-vanillin, give an idea of the maximum combination of 
acids with albumin, which, although only rough, is sufficient for many purposes 
(J. Christiansen). The work of S. P. I,. Sorensen, in particular, has shown that, 
in order to arrive at useful conclusions as to hydrion concentrations by the use of 
indicators, special precautions must be taken when proteins are present. Our 
exposition of the combination of albumin with acids, and of the physico-chemical 
properties of the products formed thereby, will be based mostly on recent re- 
searches, which, without disturbing the equilibrium between protein and acid 
have led, on the basis of direct determination of hydrion concentrations, to  a 
pretty comprehensive view of the phenomena which occur.” 

It has been said that colloid chemists foam at  the mouth when anybody 
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mentions the possibility of a protein forming B compound with an acid or a base, 
and this is true to some extent. In  so far as a protein is an amino-acid there is 
no theoretical reason why it should not form a compound either with a base or 
with an acid; but it does not follow that a compound is formed in any given case. 
The physical chemist has been through the mill with solid solutions and basic 
salts. He knows that the literature is full of mythical compounds whose only 
claim to existence was that the constituents happened to be present in stoichio- 
metric proportions which did not seem improbable to the man making the analyses. 
The colloid chemist does not propose to go through the same experience if he can 
help it. The biological chemist can have all the compounds he wishes if he will 
show some proof of their existence; but the colloid chemist is not going to accept 
compounds merely because the biological chemist does not know of any other 
way to account for the phenomena. It may perfectly well be that caseine is 
a tribasic acid; but it is not safe to deduce this from titrations with phenol- 
phthalein and with litmus. 

One equivalent of hydro- 
chloric acid or nitric acid is said to dissolve twice as much globulin as one equiva- 
lent of sulphuric acid or oxalic acid while one equivalent of caustic soda or of 
ammonia dissolves twice as much globulin as one equivalent of barium hydroxide. 
This is accounted lor in terms of the theory by saying that the globulins can only 
neutralize one hydrogen or one hydroxyl in a molecule; but this is an assumption 
ad hoc and we are not told why. We are told that the reason why acetic acid is 
so much less effective than hydrochloric acid is because it is a weaker acid but 
we are not told why the weak base, ammonia, should be just as effective as caustic 
soda. The only statement made is. p. 123, that ammonium globulinate does not 
suffer an appreciable hydrolytic dissociation which reflects the very acidic char- 
acter of globulin. This is merely re-stating the facts in terms of the theory and 
does not explain why the strongly acid globulin can only neutralize one hydroxyl 
in barium hydroxide. There was a wonderful opportunity here for talking about 
steric hindrances. 

This is an interesting book and it is very important to know definitely 
the views of the man who has the first-hand knowledge of the subject; but the 
uqe made of colloid chemistry seems practically negligible to the reviewer. 

Wilder D .  Bancroft 

The case of the globulins is interesting, p. 121. 

Organic Chemistry for the Laboratory. B y  W. A .  Noyes. Fourth edztion. 
23 X 15 cm; pp.  x i i  + 29.3. Price: 
$3.5o.-The chapters are entitled: analysis of compounds of carbon; general 
operations; hydrocarbons; alcohols and phenols; ether; aldehydes, ketones and 
their derivatives; acids; derivatives of acids; hydroxy- and ketonic acids; car- 
bohydrates; halogen compounds; nitro compounds; amines; diazo, hydrazo, 
nitroso, and other nitrogen compounds; sulphur compounds; qualitative exami- 
nation of carbon compounds. 

I t  is very important for an organic chemist to have manipulative skill 
and for the physical chemist to have more knowledge of organic chemistry than 
is usually the case. Consequently we welcome the existence and popularity 
of a book like this one. The question comes up whether this is the best possible 
book and to that the reviewer must give a negative answer. Let us take one of 

Easton: T h e  Chemical Publishing Co., 1920. 
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the very simple cases, that of ethyl bromide, p. 199. The yield as given is not 
over eighty percent referred to potassium bromide and very much less when 
referred to alcohol. There is nothing to show why the yield is no higher and 
yet that is an important thing. The physical chemist will probably recall some- 
thing about reversible equilibrium and will think that it would be profitable 
to cut down the water content. He will wonder why 30 cc of water are to be 
added in making up the mixture and the reviewer does not know where the 
student could find out that the hydrobromic acid is oxidized by hot concentrated 
sulphuric acid. The reviewer believes that such information should be given. 

Wilder D. Bancroft 

An Introduction to the Physics and Chemistry of Colloids. By Emil 
Hatschek. Fourth edition. 18 X 13 cm; p p .  xiai + 172. Philadelphia: P .  
Blakiston’s Son and Go., 1922. Price: $z.zg.-The third edition appeared 
three years ago (23, 588). It is 
much better than the preceding ones though it still falls far short of what the 
reviewer thinks it might be Adsorption comes in casually a t  the end of the book 
and the author finds it difficult to explain, p. 75, why addition of a calcium salt 
should reverse a sodium soap emulsion. Throughout, the book is not clear. 
On p. 37 the author states that the Brownian movement is a factor which com- 
teracts Sedimentation; but that it is not the only one because it is not affected 
directly by factors which destroy the stability of suspensoid sols, namely the 
addition of electrolytes. He then states that the electrical charge on the par- 
ticles is another factor intimately connected with the stability of sols on the 
one hand and the irreversible character of the transformations they undergo 
on the other. Statements like that are confusing to the beginner and irritating 
to everybody else. The real truth is that the electrical charge prevents coal- 
escence while the Brownian movements counteract the sedimentation. Further 
the presence of an electrical charge has nothing necessarily to do with the irrever- 
sibility of the coagulation. 

On the same page the author says that the origin of the electric charge 
is still a subject of controversy. He therefore postpones the discussion of it 
to p. 154, where he is non-committal. 

This new one has been rewritten and enlarged. 

Wilder D .  Bancroft 


